General Methods
1 H and 13 C-NMR spectra were recorded with tetramethylsilane as the internal standard on a Bruker p[p[DPX 300 model Spectrometer in CDCl 3 -d 6 and Chemical shifts were reported in ppm (δ). ESI-MS spectra were recorded on a Mariner System 5304 Mass spectrometer. Elemental analyses were performed on a CHN-O-Rapid instrument. TLC was performed on the glass-backed silica gel sheets (silica gel HG/T2354-92 GF254) and visualized in UV light (254 nm). Column chromatography was performed using silica gel (200-300 mesh) eluting with ethyl acetate and petroleum ether. The enantiomeric excess value determination was carried out using chiral HPLC with Daicel Chiralcel OD-H column. All solvents were purified and dried according to standard methods prior to use. 
Synthesis of Catalyst

Catalyst 1a
1 , 1b 1 , 1c 1 , 1d 1 1f 1 were prepared according to the reported procedures.
To a solution of 3,4-dimethoxy-3-cyclobutane-1,2-dione (2.00g, 14.1mmol) in MeOH (20ml) was added 3,5-bis(trifluoromethyl)aniline (2.40ml, 15.5mmol, 1.1equiv) at rt. The mixture was stirred at rt for 3 days. The reaction mixture was filtrate and washed with MeOH. Obtained yellow solid was dried in vacuo to give desired product 2a (4.59, 13.5mmol, 96%). To a suspension of (R, R)-1,2-diaminocyclohexane L-tartrate (857mg, 3.24mmol,1.1equiv) in MeOH (10ml) was added K 2 CO 3 (896mg, 6.94mmol, 2.2equiv) at rt. The reaction mixture was stirred at rt for 4h. The reaction mixture was diluted with CHCl 3 (100ml) and filtrated through a pad of celite. The filtrate and washing were combined and concentrated in vacuo to give crude product 3a.
To a solution of crude 3a in MeOH (10ml) was added 37%aqueous HCHO (5ml, 67mmol, 23equiv) and HCO 2 H (5ml, 133mmol, 45equiv) at rt. The reation mixture was stirred under reflux for 12h. the reaction mixture was basified by 6mol/L aqueous NaOH to pH 12 and then extracted with CH 2 Cl 2 . The combined organic layer was dried over Mg 2 SO 4 and then concentrated. Obtained residu was purified by recrytallization from i-PrOH and H 2 O to give desired product 1a. Synthesis of catalysts 1b, 1c, 1d, 1f followed the above method. 
Catalyst 1e 2 :
A solution of 3a (210mg, 0.5mmol), diisopropylethylamine (DIPEA) (182μl, 1.1mmol), and 1,5-dibromopentane (0.55mmol) in DMF(3 ml) was stirred at 45 o C . After stirring for 24h, the reaction was quenched by the addition of water (15 ml), and the aqueous layer was extracted with ethyl acetate. Then, the combined organic phase was washed with brine, and dried over magnesium sulfate. After removal of the solvent under reduced pressure, the residue was purified by column chromatography using silica gel to give the adduct 1e. 
Catalyst 1g:
To a solution of 3-(3, 5-bis(trifluoromethyl)phenylamino)-4-methoxycyclobut-3-ene-1,2-dione (0.422g) 2a in 10 ml CH 3 OH was added the solution of (1S,2S)-N',N'-dimethyl-1,2-diphenylethane-1,2-diamine 4a (0.299g) in 3ml CH 3 OH dropwise under the stirring at room temperature. The precipitate appeared quickly. When TLC indicated that the end of the reaction, filtrate the solid and dry them in the vacuum to obtain the product 1g. The general synthetic procedure of 1l and 1m followed the above method.
General procedure for asymmetric Friedel-Crafts reaction of addition of indoles to N-sulfonyl imines
To a mixture of N-sulfonyl imines 1 (0.4mmol), squaraminde catalyst (2.5 mol %) in THF (0.1mL) was added indoles (0.1mmol) in one portion. The solution was heated to 50 o C and kept at this temperature for a specified reaction time. (Table 4 ) When the reaction was complete, the reaction mixture was purified by chromatography (petroleum ether/ethyl acetate = 3/1) to afford the product. 
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